5 indels were locally realigned and base quality scores were recalibrated using GATK (MCKENNA 1 1 9 et al. 2010). We generated GVCF files (Genomic VCF) with a record for every position in the 1 2 0 genome using GATK HaplotypeCaller v3.2-2. Variants were called using GenotypeGVCFs and set. We define callable regions as sites that are within half and 2 times the average coverage and 1 2 4 with genotype and mapping quality scores greater than 20. We kept variants that either passed 1 2 5 VQSR filtering or were present in the 1000 Genomes Phase I reference panel, which served as the starting point for subsequent haplotype phasing. We followed the procedure described in 1000 1 2 7
Genomes Phase3 paper (CONSORTIUM 2015) to process fosmid sequencing data. We generated HGDP01029 and HGDP00456 (MEYER et al. 2012 ) that were published previously and obtained
haplotype phased blocks using ReFHap (DUITAMA et al. 2012) . For NA19240, HG02799, HG03108 and NA21302, we used phase-determined SNPs from trio the increase in MEC value (minimum error correction) was less than 50 after correction. For unavailable. For these samples, we applied Prism (KULESHOV et al. 2014 ), a statistical phasing extension to the Li and Stephens's model (LI and STEPHENS 2003) that utilizes a reference panel segments of shared ancestry due to recent admixture do not explain the latter divergence of Massai population compared to other African populations and supports a more complex ancient we applied Prism to statistically link blocks together. Prism was designed to link much shorter 4 0 3 phased segments into longer blocks. When applied to our phased haplotype blocks, we found that 4 0 4 around 40% of blocks were assigned incorrectly, resulting in switch errors every 2 Mbp. However, little effect on such inference. This is reassuring since we are using Prism to construct global Our results indicate that the separation of the studied human populations was a gradual We thank Jacob Kitzman, Peedikayil Thomas, Jeffrey W. Innis, and the University of Michigan 4 2 1 DNA Sequencing Core Facility for guidance on fosmid pool construction and sequencing. The reconstructed haplotypes are available for download from DataDyrad under accessions XXX. The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/008367 doi: bioRxiv preprint first posted online Aug. 22, 2014; 
e n e t i c s 9 3 : . CC-BY 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/008367 doi: bioRxiv preprint first posted online Aug. 22, 2014; length such that 50% of the total is represented by blocks of that size or greater. coalescence rate dropped to 50%, with lines representing the time when cross-coalescence rate 5 1 8 reached 25% and 75%. Inferred split times were inferred using haplotypes phased by the fosmid 5 1 9 pools approach (circle) or SHAPEIT (triangle). hap1,hap1-hap2,hap2-hap1,hap2-hap2. Haplotypes were constructed using the fosmid pool (N=1000 particles) and the mean value is shown. alternative. The first two rows are the haplotype prediction by ReFHap, followed by four rows showing HapMap phase based on trio transmission. This is followed by 12 rows depicting clone HapMap phasing. In the last row, blue indicates paternal allele and red indicates maternal allele. The line with a star shows where the switch error occurred. data. We performed simulation using MaCS (100 30M sequences for each individual) with a clean population split at 50 kyrs, 80 kyrs, 100 kyrs and 150 kyrs ago. We applied msmc on 5 5 4 simulated sequences and plotted the relative cross coalescence curve. constructed using fosmid pool approach. combined approach of PSMC and ABC. We tested our approach using simulated data of two 150 kyrs ago, with subsequent migration until 30 kyrs ago. We tested three level of migration rate, iteration3 and iteration4 of our ABC approach. SNPs. We simulated sequences with different levels of unphased snps (1%, 2%, 5%, 10%) and . CC-BY 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/008367 doi: bioRxiv preprint first posted online Aug. 22, 2014; 1 9 calls that ended in an unphased heterozygous site (blue) and 3) merely marking unphased snps as 5 7 4 missing data (purple). using ABC. We applied ABC-SMC to infer split time and migration rate based on the inferred TMRCA distribution from the observed data and the model. distribution inferred using haplotypes phased using fosmid data (triangle) and phased using SHAPEIT with 1000 Genomes Phase1 (circle) and Phase3 (square) reference panels. haplotypes . We plotted the chi-square distance between TMRCA distributions obtained using 5 9 0 different haplotypes phased using fosmid data and phased using SHAPEIT with 1000 Genomes Phase1 (blue) and Phase3 (red) reference panels. individual NA21302 are shown. for YRI and GWD are either constructed by trio phasing data or by Prism. 
